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1
LIGHT EMITTING TOYS AND LIGHT
ACTIVATED TARGETS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This non-provisional patent application claims priority to
provisional application 61/586,122 filed on Jan. 13, 2012 the
contents of which are fully incorporated herein with this
reference.

FIELD OF THE INVENTION

The present invention generally relates to light emitting
toys and light activated targets. More particularly, the present
invention relates to a light emitting projectile or weapon with
an embedded LED configured to illuminate a light receiving
device that can be worn by an opposing player.

BACKGROUND OF THE INVENTION

Children have always loved to play with guns, swords,
bows, arrows and other various fake weaponry. Toy weapons
are toys that mimic real weapons, but are designed to be fun
for children to play with and not dangerous. From a hand-
carved wooden replica to factory-produced pop guns and cap
guns, toy weapons have come in all sizes, prices and materials
from wood to metal. Plastic guns have been around for
decades which included various lights and sounds when the
trigger was activated. More recently, a laser tag game
included a gun which emitted various infrared beams that
could be registered upon a target. Sometimes these targets
were worn on or around the body and could register a sound
ornoise when a target was hit. However, these laser tag games
required expensive electronics to sense the infrared beam and
then produce a sound when hit.

One of the more interesting materials which has intrigued
toy manufacturers is that found in materials which are gen-
erally described as “luminescent”. Luminescent materials are
often described as “glow-in-the-dark™ materials due to their
property of storing illuminating energy received from an
external source and thereafter glowing or emitting a subdued
light for an extended period of time. Various types of games
and toy apparatus attempting to make use of the amusing and
interesting properties of luminescent materials have been
provided.

Phosphorescence is a specific type of photoluminescence
related to fluorescence. Unlike fluorescence, a phosphores-
cent material does not immediately re-emit the radiation it
absorbs. The slower time scales of the re-emission are asso-
ciated with “forbidden” energy state transitions in quantum
mechanics. As these transitions occur very slowly in certain
materials, absorbed radiation may be re-emitted at a lower
intensity for up to several hours after the original excitation.
Commonly seen examples of phosphorescent materials are
the glow-in-the-dark toys, paint, and clock dials that glow for
some time after being charged with a bright light such as in
any normal reading or room light. Typically the glowing then
slowly fades out within minutes (or up to a few hours) in a
dark room.

Many toys and products have incorporated phosphores-
cence materials. For instance, the inventor of this patent appli-
cation has also invented a light activated doodler and associ-
ated electronics and accordingly the application of Ser. No.
13/654,422 filed on Oct. 18, 2012 is fully incorporated herein
with this reference. However, there is always a need for some-
thing new when it comes to weaponry and other physically
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active play patterns. Accordingly, toy manufacturers are
always looking for new and exciting ways to allow children to
play with various guns, swords and bows and arrows while
utilizing new technologies and methods which are safe and
easy to use. Also, toy manufacturers are always looking at
ways to reduce the manufacturing cost of such complicated
toys such that the same enjoyment is obtained without the
significant cost and complexity.

Therefore, there is a need for a new way to allow children
to safely play with glow-in-the-dark toys. The present inven-
tion fulfills these needs and provides other related advan-
tages.

SUMMARY OF THE INVENTION

An exemplary embodiment of the present invention
includes a glow-in-the-dark toy kit. The kit includes a light
emitting device configured to be controlled by a first player.
The light emitting device is configured to emit a wavelength
of light around 405 nanometers from a light emitting diode
powered by a power source. A light receiving device is asso-
ciated with the light emitting device and configured to be
worn by a second player. The light receiving device includes
aphosphorescence layer reactive to the 405 nanometer wave-
length of light. The light emitting device and the light receiv-
ing device are used in a dark environment allowing the 405
nanometer wavelength of light to react with the phosphores-
cence layer and display an imaginary or real impact when the
first player uses the light emitting device to illuminate the
light receiving device worn by the second player.

In an exemplary embodiment, a second light emitting
device may be configured to be controlled by the second
player. A second light receiving device may be configured to
be worn by the first player. The second light emitting device
is configured to also emit a wavelength of light around 405
nanometers from a second light emitting diode powered by a
second power source. The second light receiving device com-
prises a second phosphorescence layer reactive to the 405
nanometer wavelength of light.

In another exemplary embodiment, the light emitting
device comprises a laser gun including a trigger configured to
operatively control the light emitting diode. The laser gun is
configured to project the 405 nanometer wavelength of light
at least 10 feet.

In another exemplary embodiment, the light emitting
device comprises a sword. The 405 nanometer wavelength of
light from the light emitting diode is configured to react with
phosphorescence layer when it is substantially adjacent to the
phosphorescence layer and not when it is more than 5 feet
away.

In another exemplary embodiment, the light emitting
device may comprise a self-illuminated projectile. The self-
illuminated projectile may comprise a bullet, an arrow, a
rocket or a grenade. The power source may be rechargeable.
The self-illuminated projectile may include an electronic cir-
cuit coupled between the power source and the light emitting
diode, wherein the electronic circuit is configured to activate
the light emitting diode upon an impact. The self-illuminated
projectile comprises a timer electronically coupled to the
light emitting diode. A launching device may be configured to
project the self-illuminated projectile. The launching device
may comprise a gun, a bow, a crossbow, or a rocket launcher.

In another exemplary embodiment, the light receiving
device may comprise a a vest, a shirt, a shield, a jacket, an arm
band, a leg band, a pair of pants or a pair of shorts.
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In another exemplary embodiment, a target may include a
second phosphorescence layer reactive to the 405 nanometer
wavelength of light. The target may comprise a wall cling, a
sticker or a stand.

An exemplary embodiment of the present invention
includes a glow-in-the-dark toy kit. The kit includes a light
emitting projectile configured to be projected by a projection
device controlled by a first player. The light emitting projec-
tile is configured to emit a wavelength of light from a light
emitting diode powered by a power source. A light receiving
device is associated with the light emitting device and con-
figured to be worn by a second player. The light receiving
device includes a phosphorescence layer reactive to the wave-
length of light. The light emitting projectile and the light
receiving device are used in a dark environment allowing the
wavelength of light to react with the phosphorescence layer
and display an imaginary or real impact when the first player
uses the light emitting device to illuminate the light receiving
device worn by the second player.

In another exemplary embodiment, the light emitting pro-
jectile may comprise a bullet, an arrow or a rocket and the
light projection device may comprise a gun, a bow, a cross-
bow or a rocket launcher. The light emitting projectile may
include an electronic circuit coupled between the power
source and the light emitting diode, wherein the electronic
circuit is configured to activate the light emitting diode upon
an impact.

An exemplary embodiment of the present invention
includes a glow-in-the-dark toy kit. The kit includes a light
emitting device configured to be controlled by a first player.
The light emitting device is configured to emit a wavelength
of light from a light emitting diode powered by a power
source. A light receiving device is associated with the light
emitting device and configured to be worn by a second player.
The light receiving device includes a phosphorescence layer
reactive to the wavelength of light. The wavelength of light
from the light emitting diode is configured to react with
phosphorescence layer when it is substantially adjacent to the
phosphorescence layer. The light emitting device and the
light receiving device are used in a dark environment allow-
ing the wavelength oflight to react with the phosphorescence
layer and display an imaginary or real impact when the first
player uses the light emitting device to illuminate the light
receiving device worn by the second player. The light emit-
ting device may comprise a sword, a wand, a spear or a staff
and the light receiving device may comprise a shield.

Other features and advantages of the present invention will
become apparent from the following more detailed descrip-
tion, when taken in conjunction with the accompanying draw-
ings, which illustrate, by way of example, the principles of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings illustrate the invention. In
such drawings:

FIG. 1 is a perspective view of an exemplary glow-in-the-
dark toy kit embodying the present invention;

FIG. 2 is perspective view of an exemplary light receiving
device in the form of a shield and arm band embodying the
present invention;

FIG. 3 is a perspective view of an exemplary light emitting
device in the form of a laser gun embodying the present
invention;

FIG. 4 is a perspective view of an exemplary light emitting
device in the form of a self-illuminating projectile embodying
the present invention;
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FIG. 5 is a simplified side schematic taken along lines 5-5
showing the internal structure of the bullet of FIG. 4;

FIG. 6 is a perspective view of another exemplary light
emitting device in the form of a self-illuminating projectile;

FIG. 7 is a perspective view of an exemplary light emitting
device in the form of a grenade embodying the present inven-
tion;

FIG. 8 is a perspective view of an exemplary light emitting
sword and light receiving shield embodying the present
invention; and

FIG. 9 is a perspective view of an exemplary set of light
emitting throwing stars embodying the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 is a perspective view of a multitude of exemplary
light emitting devices 10 and light receiving devices 12
embodying the present invention. When the light emitting
devices 10 and light receiving devices 12 are utilized together
they form the glow-in-the-dark toy kit 18. The light emitting
device and the light receiving device are used in a dark envi-
ronment allowing a 405 nanometer wavelength of light to
react with a phosphorescence layer and display an imaginary
or real impact when the first player uses the light emitting
device 10 to illuminate the light receiving device 12 worn by
the second player.

The light emitting devices 10 are configured to be con-
trolled by a first player 14. The light receiving devices 12 are
to be worn by a second player 16. As can be seen by one
skilled in the art, a first player may also be a second player,
depending on who is shooting or being shot by another player.
The light emitting devices 10 can be a range of products,
including a laser gun 20, a bullet 22, a pair of glasses 24, a
sword 26, a grenade 28, an arrow 30, a throwing star 32, a
rocket 34 or a glove 48. As can be seen by one skilled in the
art, other toys such as staffs, sticks, num-chucks, sais or other
toy weaponry can encompass the present invention.

Each light emitting device includes a light emitting diode
(LED) 36, a power source 38 and an electronic circuit 40
controlling the LED 36 and power source 38. A switch 42 can
also be coupled to the electronic circuit 40 to control the
emitting of the light. The power source 38 could be a battery,
a rechargeable battery or a capacitor.

The light emitting devices 10 emit a wavelength oflight 44
around 405 nanometers. The range of the wavelength of light
used could also be plus or minus 50 nanometers. This is a safe
wavelength of light to be used for a toy. Most lasers used
today are not considered or intended to be safe for toys, as the
laser beam could injure the eye of the user or another. The
device 10 of the present invention has a special electronic
board which keeps the power of the laser within the safe Class
1 limits. The devices 10 are configured to stay at a constant
power even when the power supplied might surge upwards.
Therefore, the laser being projected outward is always kept at
a safe level.

The light receiving device 12 includes a phosphorescence
layer 46 reactive to the 405 nanometer wavelength of light 44.
As shown in FIG. 1 and now also in FIG. 2, the light receiving
device can take many forms such as a vest 50, a shirt, a shield
52, ajacket, an arm band 54, a wrist band 56, a leg band 58, a
pair of pants or a pair of shorts. As can be seen by one skilled
in the art, the present invention can be integrated into a mul-
titude of wearable clothing or devices.

The chemical used to create the glow-in-the-dark reaction
(phosphorescence) is typically a phosphorous based chemi-
cal. Phosphorescence is a process in which energy absorbed
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by a substance is released relatively slowly in the form of
light. This is in some cases the mechanism used for “glow-
in-the-dark™ materials which are “charged” by exposure to
light. Unlike the relatively swift reactions in a common fluo-
rescent tube, phosphorescent materials used for these mate-
rials absorb the energy and “store” it for a longer time as the
processes required to re-emit the light occurs less often.

Phosphorescence is a specific type of photoluminescence
related to fluorescence. Unlike fluorescence, a phosphores-
cent material does not immediately re-emit the radiation it
absorbs. The slower time scales of the re-emission are asso-
ciated with “forbidden” energy state transitions in quantum
mechanics. As these transitions occur very slowly in certain
materials, absorbed radiation may be re-emitted at a lower
intensity for up to several hours after the original excitation.

Common pigments used in phosphorescent materials also
include zinc sulfide and strontium aluminate. Use of zinc
sulfide for safety related products dates back to the 1930s.
However, the development of strontium oxide aluminate,
with a luminance approximately 10 times greater than zinc
sulfide, has relegated most zinc sulfide based products to the
novelty category. Strontium oxide aluminate based pigments
are now used in exit signs, pathway marking, and other safety
related signage. It is to be understood by one skilled in the art
that different types of glow-in-the-dark compositions can be
used to practice the invention and therefore this disclosure is
not limited to the precise forms described herein.

The light receiving device 12 can also be configured to be
a stationary object that is not worn, such a wall cling 60 or a
stand 62. This sticking to the wall can be accomplished
through static cling or other types of removable adhesives.
The wall clings 60 may also be fastened to a wall or ceiling
with fasteners. Various play patterns can be used to play with
such stationary light receiving devices 12 that enhance the
play experience.

As shown in FIG. 3, the light emitting device 10 can be a
laser gun 20. The laser gun 20 contains the light emitting
diode 36, the power source 38, the electronic circuit 40, the
switch 42 and a trigger 47. The trigger 47 is configured to
operatively control the light emitting diode 36. In this
embodiment, the laser gun 20 is configured to project the 405
nanometer wavelength oflight at least 10 feet. In this way, the
laser gun 20 is a long range weapon. The laser gun can take
different forms, such as the pair of glasses 24 and the glove 48
best shown in FIG. 1.

As shown in FIGS. 4, 5 and 6 the light emitting device 10
can be a self-illuminated projectile such as a bullet 22, an
arrow 30 or a rocket 34. The self-illuminated projectile 10
includes the light emitting diode 36, the power source 38 and
the electronic circuit 40 all packaged into a small and light-
weight assembly. In this way the self-illuminated projectile
may be shot from a gun 64 or a bow 66. The gun or bow may
project the device 10 through a multitude of ways known in
the art such as springs or compressed air. The electronic
circuit 40 can be configured to control the light emitting diode
36 in a multitude of ways. The LED 36 can pulse, stay on
constantly, or be configured to pulse upon impact. An accel-
erometer or other impact sensing device can be configured to
register when the bullet 22 or arrow 30 has hit an object and
then pulse the LED 36 such that it illuminates a light receiving
device 12 if it had impacted one. Alternatively, the electronic
circuit 40 can also include a timer that would periodically
pulse the LED 36 such that it is easy to find in the dark for
retrieval and reuse.

The light emitting device 10 can also include the grenade
28 as shown in FIG. 7. The grenade 28 also includes a light
emitting diode 36. However, it is preferred that a plurality of
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light emitting diodes 36 are used to create a bright and pow-
erful 360 degree wave of light 44. The grenade 28 includes the
switch 42, the power source 38, the electronic circuit 40 and
atimer 70. In use a player would press the switch 42 and toss
or roll the grenade 28 close to an opposing player. Then the
timer 70 would delay the activation of the plurality of light
emitting diodes 36 for a set period of time such that the
grenade can travel to the opposing player. Then the light
emitting diodes 36 would turn on and illuminate the light
receiving device 12 of the opposing player. The grenade 28
can also include various foam or safety features such that it
does not hurt or create injury if struck against a player. The
light 44 in the grenade 28 can be configured to travel a long
distance such as the laser gun or a shorter distance such that its
range is not unlimited.

The light emitting device 10 can also be configured into a
short range weapon such as a sword 26 or a set of throwing
stars 32 as best seen in FIGS. 8 and 9. Here, the sword 26 and
throwing stars 32 would also contain the switch 42, the light
emitting diode 36 or a plurality of light emitting diodes 36, the
power source 38 and the electronic circuit 40. These embodi-
ments are configured differently as compared to the long
range weapons which project the laser light 44 a far distance.
The light emitting diodes 36 of the short range weapons are
configured to come into close proximity with the light receiv-
ing devices 12. Therefore, the 405 nanometer wavelength of
light from the light emitting diode is configured to substan-
tially react with phosphorescence layer when it is substan-
tially adjacent to the phosphorescence layer and not when it is
more than 5 feet away. In this way the sword 26 is not used in
a similar manner as the laser gun 20. It is also known by those
skilled in the art that other short range toy weapons can be
devised such as a staff, a stick, a bat, a num-chuck, a sais, a
spear or other various embodiments. All of the these embodi-
ments may also be comprised of soft foams or light materials
such that injury does not occur when one player hits another
player with the light emitting devices 10.

Although several embodiments have been described in
detail for purposes of illustration, various modifications may
be made to each without departing from the scope and spirit of
the invention. Accordingly, the invention is not to be limited,
except as by the appended claims.

What is claimed is:

1. A glow-in-the-dark toy kit, comprising:

a long range light emitting device configured to be con-
trolled by a first player, the long range light emitting
device configured to emit a wavelength of light of 405
nanometers plus or minus 50 nanometers from a light
emitting diode powered by a power source, wherein the
long range light emitting device comprises a laser gun, a
pair of glasses, or a glove including a trigger configured
to operatively control the light emitting diode, wherein
the first light emitting device is configured to project the
wavelength of light of 405 nanometers at least 10 feet;

a light receiving device associated with the light emitting
device and configured to be worn by a second player, the
light receiving device comprising a phosphorescence
layer reactive to the wavelength of light of 405 nanom-
eters plus or minus 50 nanometers; and

a short range light emitting device configured to be con-
trolled by the first player, the short range light emitting
device configured to emit the wavelength of light of 405
nanometers plus or minus 50 nanometers from a short
range light emitting diode powered by a short range
power source, wherein the short range light emitting
device comprises a sword, a staff or a throwing star,
wherein the wavelength of light of 405 nanometers from
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the short range light emitting diode is configured to react
with phosphorescence layer when it is substantially
adjacent to the phosphorescence layer and not when it is
more than 5 feet away;

a self-illuminated projectile configured to emit the wave-
length of light of 405 nanometers plus or minus 50
nanometers from a projectile light emitting diode pow-
ered by a projectile power source, wherein the projectile
light emitting diode is configured to project the wave-
length of light of 405 nanometers at least ten feet; and

wherein the long range light emitting device, the short
range light emitting device, the self-illuminated projec-
tile and the light receiving device are used in a dark
environment allowing the wavelength of light of 405
nanometers to react with the phosphorescence layer and
display an imaginary or real impact when the first player
uses the long range light emitting device, the short range
light emitting device or the self-illuminated projectile to
illuminate the light receiving device worn by the second
player.

2. The kit of claim 1, including a second light emitting
device configured to be controlled by the second player and a
second light receiving device configured to be worn by the
first player, wherein the second light emitting device is con-
figured to also emit a wavelength of light of 405 nanometers
plus or minus 50 nanometers from a second light emitting
diode powered by a second power source, wherein the second
light receiving device comprises a second phosphorescence
layer reactive to the wavelength of light of 405 nanometers.

3. The kit of claim 1, wherein the self-illuminated projec-
tile comprises a bullet, an arrow, a rocket or a grenade.

4. The kit of claim 1, wherein the projectile power source is
rechargeable.

5. The kit of claim 1, wherein the self-illuminated projec-
tile includes an electronic circuit electronically coupled
between the projectile power source and the projectile light
emitting diode, wherein the electronic circuit is configured to
activate the projectile light emitting diode upon an impact.

6. The kit of claim 1, wherein the self-illuminated projec-
tile comprises a timer electronically coupled to the projectile
light emitting diode.

7. The kit of claim 1, including a launching device config-
ured to project the self-illuminated projectile.

8. The kit of claim 7, wherein the launching device com-
prises a gun, a bow, a crossbow, or a rocket launcher.

9. The kit of claim 1, wherein the light receiving device
comprises a vest, a shirt, a shield, a jacket, an arm band, a leg
band, a pair of pants or a pair of shorts.

10. The kit of claim 1, including a target comprising a
second phosphorescence layer reactive to the wavelength of
light of 405 nanometers.

11. The kit of claim 10, wherein the target comprises a wall
cling, a sticker or a stand.
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12. A glow-in-the-dark toy kit, comprising:

a light emitting projectile configured to be projected by a
projection device controlled by a first player, the light
emitting projectile configured to emit a wavelength of
light of 405 nanometers plus or minus 50 nanometers
from a light emitting diode powered by a power source;
and

a light receiving device associated with the light emitting
device and configured to be worn by a second player, the
light receiving device comprising a phosphorescence
layer reactive to the wavelength of light;

wherein the light emitting projectile includes an electronic
circuit electronically coupled between the power source
and the light emitting diode, wherein the electronic cir-
cuit is configured to activate the light emitting diode
upon an impact;

wherein the light emitting projectile and the light receiving
device are used in a dark environment allowing the
wavelength of light to react with the phosphorescence
layer and display an imaginary or real impact when the
first player uses the light emitting device to illuminate
the light receiving device worn by the second player.

13. The kit of claim 12, wherein the light emitting projec-

tile comprises a bullet, an arrow or a rocket and the light
projection device comprises a gun, a bow, a cross-bow or a
rocket launcher.

14. A glow-in-the-dark toy kit, comprising:

a light emitting device configured to be controlled by a first
player, the light emitting device consisting of a sword, a
wand, a spear, or a staff, the light emitting device con-
figured to emit a continuous wavelength of light of 405
nanometers plus or minus 50 nanometers from a light
emitting diode powered by a power source; and

a light receiving device associated with the light emitting
device and configured to be worn by a second player, the
light receiving device comprising a phosphorescence
layer reactive to the continuous wavelength of light;

wherein the continuous wavelength of light from the light
emitting diode is configured to react with phosphores-
cence layer when it is substantially adjacent to the phos-
phorescence layer and not when it is more than 5 feet
away;

wherein the light emitting device and the light receiving
device are used in a dark environment allowing the con-
tinuous wavelength of light when it is less than 5 feet
away to react with the phosphorescence layer and dis-
play an imaginary or real impact when the first player
uses the light emitting device to illuminate the light
receiving device worn by the second player, such that the
first and second player interact in close proximity to
display the imaginary or real impact.

15. The kit of claim 14, wherein the light receiving device

comprises a shield.



